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Abstract 
Background: The awakening and breathing coordination, delirium, and early mobility (ABCDE) bundle is a multi-
component complex intervention that improves outcomes for critically ill adults yet is inconsistently implemented. 
Effective interprofessional team function (how the team interacts) is key to ABCDE delivery but little is known about 
how to measure team interactions. The purpose of our study was to examine the reliability of an observational rating 
tool to assess team interactions about ABCDE in one ICU.
Results: We pilot tested and evaluated reliability of an observational rating tool to assess team interactions about 
ABCDE. Two independent raters used this tool in one medical ICU over 4 weeks during morning rounds. We examined 
which ABCDE components were addressed, which team members initiated interactions, and which participated in 
interactions about ABCDE. We evaluated inter-rater reliability using Cohen’s kappa statistic and data from interprofes-
sional team interactions for 23 patients. We demonstrated moderate to substantial reliability for whether breathing, 
coordination, delirium or early mobility were addressed (k = 0.48–0.78) and slight to fair reliability for which team 
members initiated interactions about ABCDE (0.18–0.40). Reliability was low for whether Awakening was addressed 
(k = −0.07) and for which team members initiated interactions about awakening (k = 0.05).
Conclusions: Our study provides pilot evidence of reliability of an observational rating tool to assess interprofes-
sional team interactions about ABCDE. Future work should further test and modify this tool to gain an understanding 
of how to use team interactions to improve ABCDE delivery.
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Background
Increasingly intensive care unit (ICU) clinicians are 
aware of the long-term, detrimental effects of ICU care 
[1]. Limited mobility and lengthy duration of mechani-
cal ventilation can contribute to long-term functional 
and cognitive decline [1, 2]. The Awakening and Breath-
ing, Coordination, Delirium monitoring/management, 
and Early exercise/mobility bundle (ABCDE) is a mul-
ticomponent evidence-based care bundle shown to 
reduce duration of mechanical ventilation, lower odds of 
delirium, and improve physical mobility for critically ill 
adults [3–5]. Despite the safety and effectiveness of the 
ABCDE bundle, prior studies have found that ABCDE is 
difficult to integrate into every day practice and remains 
inconsistently delivered [6].
The interprofessional team plays a unique role in 
ABCDE delivery. Effective interprofessional team func-
tion (i.e. how the team interacts to deliver care) is cited 
as key to successful implementation [7, 8] but is difficult 
to assess. Barriers to examining team function, specifi-
cally interactions about ABCDE, may be due to difficul-
ties with measuring interactions in the clinical setting. 
Morning rounds, where the team comes together to 
discuss plans of care, may offer an opportunity to assess 
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team interactions and identify potential targets for future 
quality improvement projects to facilitate ABCDE deliv-
ery. Thus, we pilot tested an observation tool used dur-
ing morning rounds to rate: (1) what components of the 
ABCDE bundle were addressed (2) which interprofes-
sional team members initiated interactions and (3) which 
interprofessional team members participated in inter-
actions. We sought to determine the reliability of this 
observational tool to assess ICU interprofessional team 
interactions to offer insight into how teams function to 
deliver evidence based care.
Methods
The University of Michigan Institutional Review Board 
reviewed this study and granted a determination of ‘not 
regulated’ status (HUM00104862).
Setting and sample
We pilot-tested the observational tool during morn-
ing rounds in one medical ICU in an academic medical 
center. In this 20-bed medical ICU, rounds occur at least 
once daily and are led by the attending physician or criti-
cal care fellow. There is a structured format to rounds, 
which includes the use of a daily goals sheet (see Addi-
tional file  1). At the doorway of each patient room, the 
intern or resident assigned to that patient presents the 
case, focusing on overnight events, current status, and 
plans for the day. The attending is encouraged to incor-
porate the bedside nurse in rounds, which may include 
asking the nurse about ABCDE, but nurses are not con-
sistently present on rounds. Other disciplines present 
during rounds may include: respiratory therapists, clini-
cal pharmacists, and registered dieticians.
Two independent raters observed all clinician interac-
tions during morning rounds, 1  day a week, selected at 
random, for 1  month (November 20, 2014–December 
20, 2014). We observed team interactions for all patients, 
regardless of mechanical ventilation status, because cli-
nicians in this ICU were encouraged to discuss ABCDE 
on all patients via their daily goals sheet. In our obser-
vations, we attempted to minimize any Hawthorne effect 
by ensuring that even though the ICU team was aware 
of our presence, they did not know we were evaluating 
interactions about ABCDE.
Design
To develop our semi-structured observational rat-
ing tool, we adapted a tool from a prospective trial [3], 
conducted a review of the literature, and sought input 
from clinicians. We created categories for each indi-
vidual component of ABCDE with domains for: (1) 
what components of ABCDE were addressed (2) which 
interprofessional team members initiated interactions 
about ABCDE; and (3) what other interprofessional 
team members participated in these interactions. These 
three components of interactions about ABCDE were 
important to measure as they offer insight into whether 
certain bundle components are discussed more or less 
frequently and by certain providers; providing guidance 
about targets for future quality improvement work. We 
reviewed the literature to derive the operational defini-
tions of the tool components and combined what we 
found with the operational definitions from an enroll-
ment tool used in a prospective trial [3]. We defined 
which interprofessional team member initiated inter-
actions as the interprofessional team member who first 
mentioned ABCDE. For example, if the ICU nurse first 
mentioned ABCDE in his/her report, then the ICU 
nurse was categorized as initiating the interaction. We 
defined which interprofessional team members partici-
pated in interactions about ABCDE as any interprofes-
sional team member who added information, after the 
initial interaction about ABCDE.
We assessed content validity by obtaining feedback 
from five different clinicians (3 critical care nurses, one 
acute care nurse, and one nurse researcher) before trial-
ing and piloting the tool. We (DKC and JG) trialed the 
tool in the ICU for 2 days and modified it to include more 
detail about potential items for discussion for each com-
ponent. Then, we (DKC & JG) observed morning rounds 
but independently rated team interactions.
Analysis
We analyzed only team interactions where both raters 
were present. We tested the reliability of the observa-
tional rating tool by evaluating inter-rater reliability using 
Cohen’s kappa statistic, a well-known standard for the 
strength of agreement between raters [9].
Results
Both raters individually rated team interactions for 23 
unique patients within one medical ICU during a 4-week 
period.
The observational rating tool is displayed in Fig. 1.
Table 1 displays the results of the inter-rater reliability 
of our observational rating tool including percent agree-
ment between raters and Cohen’s kappa coefficients 
with corresponding 95  % confidence intervals. Percent 
agreement between raters for whether individual bun-
dle components were addressed was high, ranging from 
76 to 91  % but was lower for which clinicians initiated 
interactions (30–69  %) (see Table  1). We demonstrated 
moderate to substantial inter-rater reliability for whether 
‘Breathing’, ‘Coordination’, ‘Delirium’, or ‘Early mobility’ 
was addressed during team interactions (k = 0.48–0.78) 
[9]. However, inter-rater reliability was poor (k = −0.07) 
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for whether ‘Awakening’ was addressed. Inter-rater relia-
bility for which interprofessional team members initiated 
discussions was slight to fair for, ‘Breathing’, ‘Coordina-
tion’, ‘Delirium’ and ‘Early mobility’ (kappa = 0.18–0.40) 
but lower for ‘Awakening’ (k = 0.05). We were unable to 
evaluate inter-rater reliability for the item that assessed 
which other clinicians participated in these interactions 
since there were too few ratings in our data.
Conclusions
This study provides pilot evidence of the reliability of an 
observational rating tool to assess interprofessional team 
interactions about ABCDE in one ICU.
We demonstrated the highest inter-rater reliability for 
which components of the bundle were addressed dur-
ing team interactions and most specifically, for ‘Breath-
ing’, ‘Coordination’, ‘Delirium,’ and ‘Early mobility’ 
Fig. 1 ABCDE interactions observational rating tool
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components (Table  1). Yet, reliability for the item that 
rated whether ‘Awakening’ was addressed (k  =  −0.07) 
was much lower. There are a couple of reasons for our 
finding of lower reliability for whether ‘Awakening’ 
was addressed. First, it is possible that during morn-
ing rounds in a large and busy ICU, raters may not have 
uniformly heard the interaction about ‘Awakening’ when 
transitioning from one patient to another. Second, ‘Awak-
ening’ may not have been addressed at all, which would 
potentially explain the lower reliability of this component 
of the observational rating tool.
Low inter-rater reliability for one component of the 
bundle also highlights the complexity of assessing team 
interactions in the clinical setting. Two raters were pre-
sent and observed the same team interactions but inter-
actions occur in a fluid, dynamic context. Rounds in the 
USA can be large with representation from at least four 
professions—a physician, a nurse, a pharmacist and a res-
piratory therapist [10]—in addition to any trainees in an 
academic setting. Since the ABCDE bundle is not yet a 
routinized part of care [6] and discussion of ‘Awakening’ 
may be first, we would expect variability in rating team 
interactions about ‘Awakening’ in a large ICU with mul-
tiple clinicians present during morning rounds. Further, 
not all team members may actively engage or participate 
in interactions about ABCDE even when present which 
could influence measurement. Recent data suggest that 
some clinicians do not actively engage in morning rounds 
despite having pertinent knowledge [11]. Lack of engage-
ment and participation of ICU teams may also have an 
adverse effect on potential quality improvement pro-
jects. Indeed, lack of engagement by clinicians to ABCDE 
delivery is cited as a frequent barrier [7].
We demonstrated slight to fair reliability for the items 
about initiation of interactions about ABCDE but were 
unable to assess inter-rater reliability for participation 
in interactions about ABCDE. We suspect that it was 
difficult to reliably classify interprofessional team mem-
ber participation using the tool because of the free-form 
documentation format. Each rater could identify the 
team member who participated, in his or her own words, 
which may not be equivalent. Free-form text may not 
be the most appropriate way to assess participation and 
future modifications to the tool should include defined 
options for this domain (i.e. check boxes for each clini-
cian type). Further, no option was available on the obser-
vational rating tool to indicate that no other clinician 
participated in the interaction (besides those that initi-
ated the interaction). This may have contributed to too 
few ratings on the participation domain and thus our 
inability to evaluate reliability. Given these findings and 
the complexity in documenting the number and type of 
interprofessional team members, we intend to modify the 
tool for future work to include check boxes to select team 
member participation.
Despite being one of the first studies to develop an 
observational rating tool to assess team interactions 
about ABCDE, our study does have limitations. First, 
this study was conducted in one ICU in a large academic 
medical center in the Midwest and our results may not be 
generalizable. Second, we present pilot data of the devel-
opment of an observational rating tool and we are lim-
ited by a small sample size and potential lack of power. As 
such, we focus in this article on the psychometrics prop-
erties and tool development. Lastly, our operational defi-
nitions of the individual bundle components, although 
Table 1 Percent agreement and Cohen’s kappa coefficients for each component of the observational rating tool by two 
raters (n = 23 patient care team interactions)
The third column of the observational rating tool, “what other clinicians participated in these conversations?” had too few ratings to reliably assess agreement and 







A: Awakening 78 k = −0.07
(−0.22,−0.07)
30 k = 0.05
(0.05, 0.32)
B: Breathing 91 k = 0.62
(0.16, 1.0)
50 k = 0.27
(−0.01, 0.35)
C: Coordination 79 k = 0.55
(0.18, 0.93)
62 k = 0.40
(0.25, 0.47)
D: Delirium 76 k = 0.48
(0.01, 0.87)
69 k = 0.18
(−0.19, 0.34)
E: Early mobility 89 k = 0.78
(0.50, 1.0)
61 k = 0.39
(0.24, 0.60)
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informed by a review of a literature and an enrollment 
tool from a prospective ABCDE trial, may require further 
clarification and we acknowledge this limitation.
In conclusion, we find moderate to substantial reliabil-
ity of an observational rating tool to assess team interac-
tions about ABCDE in one medical ICU. We find slight 
to fair reliability when assessing which team members 
initiated interactions about ABCDE but were unable to 
assess team member participation in interactions about 
ABCDE. Future work should focus on further testing 
of this tool to understand how information about team 
interactions could be leveraged to improve delivery of a 
complex care bundle like ABCDE.
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